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(54) PRODUCTION OF SOI WAFER AND SOI WAFER USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing an SOKsilicon on insulator) wafer relatively 
easily and at low cost such that it has uniformity in film 
thickness and is provided with a thin-film SOI layer with 
superior crystallinity by removing crystal defects which 
exist deep in a cleavage plane, obtained by an SOI wafer 
production method for joining and separating ion- 
implanted wafers. 

SOLUTION: An oxide film 30 is formed on at least a 
wafer 20 of two silicon wafers 20 and 21, and hydrogen 
ions or rare gas ions are implanted from the upper 
surface of the other wafer 21 to form a micro bubble 
layer 40 in the inside thereof. Then the surface to be 
implanted with ions is adhered to the wafer 20 with the 
oxide film 30 in between, and the wafer 21 is separated 
like a thin film through heating, while the micro bubble 
layer is used as a cleavage plane 50. After the defective 
layer on the cleavage plane of the obtained SOI wafer 
has been removed by 200 nm or more through vapor- 
phase etching, it is finished by mirror-surface polishing, resulting in an SOI wafer having wafer- 
low rate of defects and good uniformity in film thickness. 
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mt^ s o I "t/x— >'N(oiaji:^?Sfc*5v^T> m^ntc s 

0 I "fx-ZNtDg^WO^PfeS^Mffix-;; ^V^lC J; 0 io 

^.^i-r^ct^ni^mtr^ s o i -t/x-zNcoiyjii^So 

Clf*]S2] ->Unvi7X-/N£D±ffiA>e,7j<^l'^>' 

ic^m-r?) s o I ■i7x-/N(D»it:^j*{cfev^T. f#e.n 
ioi^s-r§ci:^#ssi:-r-5s o I •j^x-zNtDMig:^ 

iSo 20 

$fc«IS*]S2{C|2«LfeS O I >^x-/NCO^jg:)Jiio 

:^3 £Di/''-rti*> 1 micmmLfc s o i '^:ii—f^(Dmmy5 

Ho 

imMm 5 ] m^m i ~is«3« 4 oi^-rn*^ i ^tcis 

— >'No 30 

[0 0 0 1] 

X— /^;gr^^S^Sy•■i^■S§iLT S O I l7:iL—/\:^m&-r^y5 

01 (silicon on insulator)^ 

jg >> X-/ NCDSffisasf^ 5§-r S o 

[0 0 0 2] 

mm<Dmn ^g*. so i^iio-i/x-zNCDftffijSi: 

ox (separation by implanted oxygen) <t ■!> t*^) 
[0 0 0 3] SIMOXjtfi, ■r'>'^'f'Xg1tmi|?i:^S 

s o I m^^^icn^mt^x^ ^m^t^&^tiK m^bii^ 
^mit^omm.'&'p. s o i scDSSa^Bl*. i 3 o o °cj.;i so 



[0 00 4] — -i^X-zsJig-g-jSti, miSSi!fi'r£Di>U n 

v^ffi-^x-zN 2 «c£D3 -^'^-^ < t ^-ysicmitm^m 

fiKL. ^«SiJ^fflV^-rtcli!;0^4^-ti:. i^l^TMS (il 
^{il 1 OQiC—l 2 0 0*0 ^iPx.SCi:T'ie^^^ 
{kL. ^tOj^K-T^COx-/ WS'J-^ig^x -y ^ > ^^-{c 

J: t> w^ft Lfctt. mm(Dms^mMmmLx s o i s 

ffi< so I^©Mai4«>S»-efeSi:v^3?"J;^*^fe* 

i) S O I ll«ig|pt3<tl>'^cDi£l— ttfCPIWA^feSo 1^. 
■i7X-/Nifeg^a(i:> >"J rj>">x— /N(el±;&iSi£^-r-5^ 
■^(O^i-jil^-f ^ i^UnV^/x— y^^:S i O2 . S i C. 
AI2 03 ^©»I4'i'x->'Nfcitg!^S^LTS0 i» 

[0 0 0 5] S O I ■j7X— >'N<DSi3fi?5)4i: LT. 

-l':t>aALfc't7X-/N;&^g^RC?:«>glLTSO I ■i7X 

v'U3>-^x-/^^D9■&> ^!J'^< i:t.-?5rtc|^ftfl^}B 
^•r-5fc«{C, — :)^<D->U=i>'i7X— />(r)±E*-'P,7j<^ 

«a/J>M?S® (i<fAS) iS-f^v^aA 

LT-:^tD'j7x-yN;g:»)3itttc^3^^L. ?p>fc^saa^ 
ijnK.T3Sia«^^LTs o I >i7x-/Ni:-r-58^« (wr^a 

^5-2 1 1 12 8^#^) T*§o ^LT. ^^P»g® 

iiM»^miffiT'^ 0 . s o I ;ioMlPot£i-ttti«v^ s 
o I 'i7x-/N7b^it«?6gs^(cf#e,nTt.''5„ 

[0 0 0 6] 

[f§B^*<S?^bJ;3i:-rsSffl] ^bT> coaWf;:*, 

miX(Dmii>x'prji\,>mmmm (7o~i i onm) ^t? 

IS^H. Gassel (J. Electroche 
m. Soc. . 140, ppl713, 1993) P){C 
<k D Pjfl^ ^ n /c EaS-tr 3 X «y ^ ^-j^ j^iffl L TWffi-r 
^t. SOI M^ffiO^SgS^cPgWOgi^ A'««rs*> ^$*J 2 
0 0 nm$-ejtLTV^?)Ci:*^t)*^ofco CO:)^PIS«. 
7j<*'f :4- >a AB#(C± D fcMif^i^ ^ — S/' i: S^JtlT 1/ ^ 

[0 0 0 7] C®^^RSM*l^*-r-S;rc:i6{i:ti, 

U 'yiyo-CD^KiR^ZO 0 n mi>(±(ctiiO^-l+n«*J:l^ 

so I «©iP2^DA^^y:^^*^:^t<^'9s IttcsoiW 
(Dm ? *m¥ 1/ ^ti^tc ^ O^^*^:^ # < . f'/ ^-Y X {clS^ 



[0008] ^cr\ :^mmii cco^o fimmmcm^ 
iSiLT s o I 'i'x-/^^lyii•r§7^ST'^#c>t^/■cMl^1B 

1^-14* Wrs i: i: t fc, ^^Bl4(Dffinft»)^ S O I » 

^Wr?> S O I t):s.-)sit^ tb^fi^ffi^fCTb^otbgJWfg 

[0 0 0 9] 

\iC . — :&CD U 3 > "^7 X—/ \co±® P) 7j<^-i' ;j- > $ 

>>x->'N;&5f)st>cfc^i'isi-r § s o I 'y:n-^\(ommy5m 
{c*3v>T. t#P)n/cs o I 'y:r.—/\(Dmmmo:)!Kmm^ 

[0 0 10] CKDJ:^^:, -r^tvaAbfc'i^x— -'s^^)^ 
^Rtf^^mLTs o I '>x-/^;&©^g-r^:&s^cJ;^)^t 
^^nfcso I >i/x-/^^D^rJf1®^c^i^lig^^i^S^^|5ga*^ 

#ltLTfc»). cn*^*-r-SK:tt«ffix>y^>^/A^* 
^T'feS, ^ffix<y^>^{cj:OI^S-rn{f. 
*«*^^< SOI B<OJp;^^J^-tcLoo|^2fe-r 

[0 0 1 1] *58B^OlijR^2{c|2ttLfcl8B^{i. i^U 
3 >■ X-y ^(D±^S^*^ P> 7j<JS-r :t S fc -< :t V 

^SAL. K•>x->'^p<3g|5^i:R/J^M?SJS (S*A«) ^JK 3o 

X— /NtDSjg^^&tcfcV^T. ?f e.n/cSO I •>x-/^^D 
^Pjf1fficD::^RS«^«ffix ^ >' i'-ic.t 0 -1) c i: ^ 

s o I ■j'x-/N©sii;^j4r'SSo 

[0 0 12] c:co<t3tc. -Y^i-^aAL/i'i'X— /N^^^S 

^Rc/^^iSiLTs o I 'i'x-y^;&i^^gr5;^^^^i. -^x 

Ni^^ffi i: L T -> U 3 X-/ ^|5|±^iiiS^•r i. «^ 
(O^^l^-f. S^U3>"i7X— /n4: S i O2 . S 1 C. A 40 
I2 03 l?©*e^1±'>x-^Ni:iajg)^^LTS0 lii^ 

[0 0 13] "tLXm^mSTIti. ME^ffix-y^^^^/- 

{cj:;s^R:B6»<D^*BS«r2 0 0 nmi>l±i:Lfco 2 0 

0 n mJ.:^±l^£-rtia"^(5g®{i5S*fC|^SBltgT'^ 0 . 
K)p(Di£l-^ S O I M^^-r ^ S O I -J^x-ZN^griajfi-r 

[0 0 1 4] :$i^m(o%^^m4icmm.L.tc'^m 

a. HuiEaffix-y^>^-{cJ:?,«Si!aiift. MSSf^-r 
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<l(DJ:-5fc. M*ax>y^>^'''{cJ;S«ffi5!lS{ca;»J. ^ 

MffiW^, Itfc^-y^jJ^U ■y~>^T'I^S-r§ili:3b'iT'^ 
[0 0 15] ^LT. CCDJ:^;5:|»5|<]11 ~|fAtt3l4£0 

v^-rn*^ 1 JstcKCc^ti/cT^Sfc jctitf. -r^i-vaAL 

fc'i;x-/N;&^^&l>-53^giLTSO I ■i7X-/N;&Siii-r 
5:^jStcJ;oT#6nfcS O I •j'X-7N(D^g|l®©jg^ 

[0 0 16] 

^tOTti^ftv^o cc-??. 0 1 ^if':t>'^iALfc■i7x— 
>'^^if5^Ra*^^'f8lbT S O I 'i7X-^N;g:Sjt-r57?j*K: 

ii) S O I t^x-zNCD^jglgo— 0i|;Sr^-r:7D-iaT 

%i>o $/c:n 02(iPACEj£ (plasma assisted chem 
leal etching) J; 5M*ix>y ^^'^^(DffilllS^^•rffl^^^ 

0T% (a) nmmm. w btsht^^o Hsii-c 

;f >aALfc>>x-/N;&if^^Rt>*^^|ltLTS O T •^7X- 
[0 0 17] 2(s:fgB^«r2t5^^D->U3^"^x->'^;& 

i^'^t^m^^^'bicmmt?>o m i ti^fflx-y^>>/- 

t^y^^^V yyo.T.m^'Sts-f^ >' j± A L X-/ N 
^^g^&tf^J-HiLTS O I ^:3L-/^^mmt?>:^micJ: 
S S O I -^x— >'N<DSi3iXg^^-rx*i^T'Si>o C(D 
l':t>aALfc'>x-^N;&if^-^Rtf^i-g|LTSO I -^x 

[0 0 1 8] A&OXiglT'fi. Z^O^i/U^i^^M-y 

■i7x->'N2o. 2 i^mm-r^o jluzx-h. ^ecoo^ 

©^!^*< :^(D'i'x— /V cceti'i'x— /^2 0* 

mmitL^ ^(Dmmici^o. ifim~2. Ofimji©^ 
■fbR3 o^j^figf^o xS3T?ti. t ^— ::^©'i7x— /N 
2 1 <DK-B]lc5tLT7j<^-Y:t>$rcti^;«'X%aAb, 

(f^AJl) 4 o^JBfig?-i±§tcDT\ c:o:)}iArgja«2 

5-4 5 OiCA^W^LV^ X@4ti. 7j<*-i'^>aAL 
tc^x.—/\2 1 c07i<^-r*>'iiAffitc>>x— /n2 OcD^ 
fbSIS 0©®*«fe^-»±Tffi«^-a-5X@T'^0. 

?^^»ffl«TT- 2 ^s^cD■^rx-/^^D«S|5l±:&i$M^ 

[0 0 19] -^tc, xes-eti, l*A®4 0^l^l?i:L 

T±a5v'y n>2 8 i:Ta3S O I ■J'X— /M 0 (SOI 
@2 5+il)i*i^{t:M2 6+^^— Xt7X— /^2 7) fC^'' 
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tD^mi:fcj;-pT±g|5v";nvi:Tg|5S O 1 ■i'x-^Ntc 

«^^^fc:'>x-/^|5]±^D^^;bT■^i. ^dS^-r^'WT. 
XgT<£ffl-r-S>fc{il|V^CDT\ TSBS O I -i^x-ZN i 0 

C(D^^!lS«^S14;«'Xf?HMT. 1 0 50*10-1 

2 0 0 "CT- 3 0 A> P> 2 Bf |ig(D®llITfT 3 C i: 7bW$ L io 

gPSO I '^7X->'^*^e,B?^^^< Ci:*<Xie6<D^g#?^ 
ffe^aa i: X@ 6 <D^ffiS*(5l^lC«fei. *,<D i: LTfTo 

[0 0 2 0] XS7«, ^fflx-y^>^{c<fc« S 

0 IS2 5©aST-SS^Ifl[i5 0{C#?t-r§^S^^|5(l 

s o I »2 scDmrnm-^^i^—it-t^T-m-v 

CCT'li. 02 (a) (b) ic^ir ^ r> icMm& 20 
>^^tT3 P A c ES^fflv^^iri:AW$H/\ cii^ 

T-<DXStC*5t.-'T, X@5 -Xge • Xg 7 (DJUJ* ^X 

S5 -XS? •xS6 0)iimc^x.5c:i:t,T'#«o 

[0 0 2 1] C<DPACE}£«. V>t>t0i> F^-rx-y^ 
i*<D— OT% ^-fS O I 'i'X— /M 0_hcDS O IJiOJP 

^^^tJ^iijSLfcfs. ^(D^^izm^r. soi-?x- 
o±*igjp^i'?sinf5CTS}^i zcDMnmm^mw 

^n. ^cDlSS^B£Dx-v9^>m*MA"if&J»^n^il 30 
i;{Cj;-:jT. SO I 'i7X-^N±£DSO I»C0«ffiXPS» 

1 6«. SOI -j/x— yM o;g:S^^T•±T^ciHe^n 

So ^l^T. CO^P*^S OI <i7X— /M 0±^gl£{C 

[0 0 2 2] *^B^T-{± S O I ® 2 5 £OS®T'fe§^F^ 
B 5 0 fCl^ft-r SifaH^B^RSJl«l^*Stf S O I Jl 2 5 CD 
»S»^?:l£l-{fr5XgfcLT, ■SCfflx-y^>'^;&ff 4o 

3 P A C Eii^JSfflL. ^^f*^;&««LT*58B^^^fig 

mm<Dm<:>R^2 O O nmti±i:-r-5ci:*WSL<> 
C ntc J; T-r ^ >a Ate ct T» nfc«BcD^<il56 

A'i^ < s o I ®ll)POi5-tt*«S{i:-r -5 c i: < , 

[0 0 2 3] Xg 8 a. ^ -7^.1^ U -y '>a.<DXgT-^ so 



XS7©Mtix>y^>^--PAofc*®©'N^XtO^ 

@ 6<J i: -r -2. t «T\ itM^tCfS i: T^fflx -y 5^ > 
nfcfffl^W^W© ftA^ 5 n m~ 1 5 n m. W$ L < ti 

Ti^B^B^RIJi*^^ < s HJPJ^— S^i^t,^ S O I H 2 5 Jg: 
^■rsSn'&SOSO I "^x-zM 0*©j§-r-5ci:A^T 

[0 0 2 4] icVTBiStCj;^ S O I -^X— /^(Dii3g7^ 
jS«:a?'^-So Bji(DX@lT'«. 2t5?<Dv"J=i>'^S'> 

x->'N;g:?pfi|-rSt©T-^i3, f=">'^-rx<r)tt«tc^-p/c: 
■i^x— >'N2 2. 2 3^Wi-rSo X^g2Tti. ^O^-^ 

<o^J/-^< i:^,— ;6r®'i'x-/N2 3^^^{tL, ^<d^® 
fCijStJO. 1 fini~2. 0 /imJpcOSlfklKS 1 J&JKfigf 
§o X@3T«. 't7X— /n2 3(D^{fc:M3 IffitC^itLT 
7l<«-l':t>^fc:t±ffi-;?3"X;SraAL. V(D¥±£)jtA}3i 
^{c43V^TaffitcVfT^?S/J^^jS« (MAS) 4 1 ;&ff^ 
fig^-^So <l(0}iA?gJ*«2 5~4 5 0°C*W$H/^o 
Xg4ti. 7]<*'t':t^?iALfc'i7X— >'\2 3©7j<*-r:t 
>iiA®T-^i.^ftK3 1 <Dffi{c->>J n>'i7X-/N2 2 

j&afe^-a--sx@T-feo, ^?a<o?f#^iiHMT-e2t5i 

<D'i7x-/N««®ll±^ig|ll4?-ti:5Ci:li:J:t). 

«^fflt/-?.ci •j'x-/Ni5i±*"!s«-r§o mc^ X 

S5*^e>X@8S-eii, Aj4i:|Bl«<DMaxS^eT> 

iissi^RS*^^ < mmti^m-^ s o I m^Mir^ s oi 
X— >'\*^f#e,n5o 

[0 0 2 5] 

(^fisw mmmt^prnx^mmtt'^i on • cm. mi 

AM 5 OmmtDv-U ny^iS'^x— 0 UC^ 
■r^:t>'i£Ab/c:'>x-/>;&^^&a'^j-StbTSO I 
X— / N;&Kjfif 5 -^5^(0 B }* ©X@ 1 ~XS 6 i 0 S 
O I BcDJg^Tb^'B 7 0 nmCDS O I 1 Am'¥ 

^Lfcc ^':t>'aAb/c■^x-/^:&i^ig#Rt^•^^^LTS 

a ) Sji^^^bKJP : 4 0 0 n m, 

b) 7j<«aA*ft : H* -Y^^. 7±Ax;t^;l/4^ l 5 0 
keV. aASaffi 8X10i6/cm2. 

c) lajISI^S^ff : Ne iJXm^m^T. 5 0 01CX3 
0^\ 

d) ^^Wi^m^n-- N2 is:^mm%T. \ i oo°cx 

2^F^, 

[0 0 2 6]:^v^T% c:ne)£D'i'x->'N£0^2tSl-ro«r 

P A C EffitCct 0 S O I «g${»3fW9 0 nm, 14 On 
190nm. 290nm> 490nm. 680nm 
0 68HSi:*SJ;3(c^*ix«y5^i/iJfLfc^. ES-tn 
x-y^>if}£{CJ:5jg»?x-y^yi'-J&tTl/\ S O I iia 

MO^^^PTrttf -y hSEffl^M/gLfCo ^oy^^^SO 1 
gxOf-^^^tWfc. :>iR|tr-y («SO l«lx<3itgiJ 
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2^<DW-i^{m ^mmicti:). msic^.Lrzo sfc. tt 

^0 0 2 71 m3i}^^BMIE>i}^^^olc^ SOIgCDK»5 

2 0 0 n m S Tlii^m ^"^h mmti'^^MiCfS.T L 
T*3»3. 2 0 0 nmJ-^(±{c^;Si:7^-y h{c^'3fgS;ja 

^i'-'* < i: t 2 0 0 n m^^-rtXtfffi^S^^RI© S O I 

S O I "^/x— >'^;&^tiy-r§^:i:*^T^^o 10 

CO 0 2 8] ^*5. *?§Bj!ti. ±Mmmmmimi^-sn 

CO 0 2 9] m^l>£. ±tiVit2^(OiyV=iy't7T.—/\ 

^m-^vrso I <f X— /^;gr^t»•rs«^*|f'L^^cI^^H^ 

S^Un>'^x-/Ni:Jfeafett'i7X-/N:Sriiia^L. v"J 
3>'>x-/^;&^•:t>^iAbfc•^7x-/^^ii^g^&tf^Si 20 
LTS O I "^x— /^;gr»ii■rs:S"^*•??ilJLTS O I "^x 

CO 0 3 0] 

-r A L -i? X-/ N%$g^Rt>*^S|| LT S O I '^x. 
-/N^^3g-r§73iST?f^»Lfc: S O I ^x.-fs(DSO I 
iiaM«*aB^^^|5f§S^*fflx-y^>^'-T'I^SL. »^£D 

tifcS O I >?x->'nA\ it«iWffi¥lcA^oi:t«e6^fgnx 
mil 1':^-yaALfc:•i7X-/^;£^^&l>'5^•iliLTS 



0 I -i/x— /N^grSifi-r^STJiSfciS S O I -i/x— >'><0S 

( 1 ) AiStCi^Xg. 
(2) B)4{CJ;;|,Xgo 

Cia2] P A C Ej*{Cj:5atix-y^>^©8lfBS*3^'r 

(a) mmm. 

(b) ifrffilSo 

Cia3] 2|5:fgR^{c43tt5 S O I •J'X-/N(D^gaBfc#?£ 

1 ■••2fe©^®sfje't'x-/N;&*ti{ii-r5xa, 

2 ■•— ^r©>i7x-/N;&^{t:-rsxS, 

3 •••7j<^-r:i->'%jiA-r§xe. 

4 -■7k«'C:i->aAS{ctecD'i7X--'N;g:«fe^-ti:§ffi« 
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